Field experiments were conducted in El-Bosaily
and 1 st of July) and three levels of irrigation; 60%, 80% and 100% of irrigation requirements (IR) which applied by drip irrigation system. The experimental design was split plot with four replications where the sowing dates and the irrigation levels were located in the main plots and the sub-plots, respectively. Germination percentage, vegetative growth, indices yield and yield components and water use efficiency were compared under the various sowing dates and irrigation level treatments. The main results were as follows: Vegetative growth traits, yield and water use efficiency of maize were decreased as sowing date delayed beyond the 1 st of May. Sowing maize seeds at 1 st of July gave the lowest vegetative growth traits and productivity compared to the other sowing dates during both seasons. Meanwhile application of 60% (IR) decreased vegetative growth traits as well as grain yield. Nevertheless, the 100% (IR) irrigation treatments gave the highest vegetative traits and grain yield. In contrary, results showed that the 60% (IR) irrigation requirement gave the highest water use efficiency (WUE). Increasing irrigation water above 60% (IR) led to decrease the values of water use efficiency. Meanwhile, the highest water use efficiency was obtained from the first sowing date (1 st May) followed by the second sowing date (1 st June) while the lowest value was obtained by the third sowing date (1 st July).
INTRODUCTION
Maize (Zea mays L.) is one of the most important cereal crops grown during the summer season in Egypt. It globally ranks the third position among cereal crops after wheat and rice (Gerpacio and Pingali, 2007) . Increasing maize production became one of the most important goals of the Egyptian agricultural policy to face the human and animal demands. This could be achieved through imply the proper management systems which could improve its productivity (Medany et al 2009).
Sowing date is particularly important vital technical operation as it determines the timing of the crop cycles as well as the earliness of the crop harvesting, thus determines the length of the growing stages period according to growing degree days (Girardin, 1999 (Ibrahim, 1999 and Gaber, 2000) . Last decade, insufficient water supply for irrigation in many cultivated areas in Egypt is being the normal rather than the exception (Abdrabbo et al 2012) . Therefore, it is necessary to improve irrigation management in these areas to shift from emphasizing production per unit area towards maximizing the production per unit of water consumed which is called water productivity (Hegab et al 2014) . Water availability is the main yield limiting factor, where it is difficult to apply full crop water requirements to sustain maximal growth and yield (Abdrabbo et al 2013). Therefore it is very important to determine how to maintain optimum crop yields under limited irrigation conditions. Recently, this has stimulated the researchers to find new irrigation technologies, systems and irrigation strategies to improve water use efficiency. The application of regulated deficit irrigation strategies is one of the most promising methods to improve irrigation efficiency for major crops (Farag et al 2016) . A second method involves the use of the modern irrigation systems, which improve the water application efficiency to the plant. Estimating the water consumptive use for field crops in the arid pant of Egypt under different irrigation methods may help in irrigation managements of the important crops (Phene, 1999).
The aim of this investigation was to study the effect of three planting dates and three irrigation levels on growth, yield components, seed yield and quality of maize yield to reveal the best combination between irrigation level and sowing date that can be recommended to increase maize yield uner Northern Coastal of Delta conditions. The total amount of irrigation water was measured by water flow-meter for each treatment. Table  ( 2) shows the seasonal water quantities for maize single cross 10 hybrid under different irrigation treatments for the three sowing dates at El-Bosaily site during the two seasons. Plants were irrigated by using drippers of 2 l/hr capacity. The chemical fertilizers were injected within irrigation water system. Tables (3-a Table ( 3-a).
MATERIAL AND METHODS

Field
The experiment was designed in a split plot arrangement with four replications. Sowing dates were randomly distributed in the main plots, and irrigation levels allocated in the sub plots. Sub-Plot area was 15 m length x 3 m width, occupying an area of 45 m 2 . Plant distances were 0.30 m apart;
the distances between rows were 0.70 m. A distance of 2m was left between each two irrigation treatments as a border among the treatments. All other agriculture practices of maize cultivation were done in accordance with standard recommendations for commercial growers by the Ministry of Agriculture (Anonymous, 2015) .
Germination percentage was recorded after 15 days of sowing and samples of ten plants of each experimental plot were taken after 75 days from sowing to estimate number of leaves /plant and leaf area index (LAI). At harvest plant height (cm), weight of ears per plant (g), weight of 100 grains (g) and grain yield (ton/fed) were determined from each plot. Analysis of data was done, using SAS program for statistical analysis. The differences among means for all traits were tested for significance at 5% level according to Waller and Duncan (1969). The combined analysis of variance for the data of the two seasons was performed after testing the error homogeneity. The differences among means were compared using the test of least significant difference (LSD) at 0.05 probability level.
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RESULTS AND DISCUSSIONS
1-Effect of sowing dates and irrigation levels on germination % and vegetative growth traits.
Data in Tables from 4 to 7 illustrated the results of the influence of sowing dates, irrigation levels and their interaction on germination % and vegetative growth traits (plant height, number of leaves per plant and leaf area index), of maize plant as a combined of the two growing seasons.
(a) Germination percentage
Statistical analysis of data the presented in Table ( Regarding irrigation requirement (IR), 100% irrigation level treatment gave the highest germination percentage followed by 80% of IR treatment; while 60% of irrigation requirement gave the lowest germination percentage. Such finding sustained that surrounding moisture conditions of each of 60% and 80% of IR treatments were not sufficient favorable to germinate maize seeds as a carbohydrates storage seeds. These results agree with those obtained by Farai et al (2015) .
Regarding the interaction effect, data indicated that there were significant differences among germination values of the studied treatments . Early; sowing date combined by 100% irrigation level treatment gave the highest germination percentage (97.39%) followed by first sowing date combined by 80% or irrigation requirement (95.46%) while the lowest germination percentage (77.28%) was obtained by the late sowing date in the current study combined by 60% of irrigation requirement. These results trend agree with those obtained by by Russelle et al (1987) and Farai et al (2015) . Regarding irrigation requirement (IR), 100% irrigation level gave the tallest maize plant followed by 80% of IR treatment; while 60% of irrigation requirement gave the shortest plant height. The number of leaves per plant and LAI had the same trend. Well-watered irrigation requirement level (100% of IR) stimulates number and size of plant cell and consequently increased height, number of green leaves and LAI values of maize plant. Similar trend was obtained by Abdrabbo et al (2013) who reported that the highest vegetative growth in both season were achieved form 100% of irrigation water requirements. The same authors concluded that sufficient irrigation level may be necessary to face the water consumption by maize plant in summer season which led to increase photosynthesis process and nutrient uptake of plant. The same findings was obtained by (Beiragi et al 2011) who revealed that sufficient irrigation water led to increase in plant growth in comparison with deficit irrigation levels.
Growth parameters, Irrigation Requirements and Productivity of Maize in Relation to Sowing Dates under North-Delta of Egypt Conditions
Regarding the interaction effect among sowing dates and irrigation requirement levels, data indicated that there were significant difference among the studied treatments; first sowing date combined by 100% irrigation level gave the highest values of plant height, number of leaves/plant and leaf area index (LAI) followed by first sowing date combined by 80% of irrigation requirement; the lowest plant height was obtained by the last sowing date in the current study combined by 60% of irrigation requirement. The same trend was obtained by Medany et al (2009). In this respect Babiker (1999) confirmed that using sufficient irrigation quantity, sowing in an appropriate sowing date as well as using proper hybrid led to increase maize growth rate. Yield and yield components under investigation included: weight of ears per plant (g), weight of 100 grains (g) and grain yield /fed (ton/fed.). Results of the influence of sowing dates, irrigation levels and their interactions on such traits are presented in Tables (6 and 7) .
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Data showed that weight of ears per plant (g), weight of 100 grains (g) and grain yield /fed (ton/fed.) were significantly affected by sowing dates. It is worthy to mention that yield is the quantity of economical crop material harvested per plant or per unit land area. Also, vegetative growth exactly contributed in maximizing obtained yield. So, the effect of sowing date on vegetative characters reflects firstly on yield components and then on the harvested yield. Therefore, the influence of sowing dates on the obtained maize weight of ears per plant (g), weight of 100 grains (g) and grain yield /fed (ton/fed.) took the same trend of all the recorded yield attributes traits.
Results in Tables (6 and 7) cleared that the highest values of weight of ears per plant (g), weight of 100 grains (g) and grain yield /fed (ton/fed.) were obtained by the 1 st May sowing date followed by the 1 st June sowing date. The lowest weights of ears per plant (g), 100 grains (g) and grain yield /fed (ton/fed.) were obtained by the late sowing date (1 st July) treatment.
In regard to irrigation levels the results indicated that 100% IR irrigation levels followed by 80% IR produced the highest weight of ears per plant (g), weight of 100 grains (g) and grain yield /fed (ton/fed.). However 60% IR treatment resulted the lowest ones.
Concerning the interaction effect between sowing dates and irrigation levels, data showed that the highest weight of ears per plant (g), weight of 100 grains (g) and grain yield /fed (ton/fed.) were obtained by 100 % of irrigation requirement combined with 1 st May sowing date followed by 80 % of irrigation requirement with 1 st May sowing date.
The lowest values of weight of ears per plant (g), weight of 100 grains (g) and grain yield /fed (ton/fed.) were obtained by 60 % of irrigation requirement with the 1 st July sowing date. The obtained results might be due to adequate soil moisture which create favorable conditions which led to increase availability and uptake of nutrients as well as higher photosynthesis process, which might reflected on higher number of leaves per plant and then produce higher weight of ears per plant (g), weight of 100 grains (g) and grain yield /fed (ton/fed.) (Abdrabbo et al 2013) . 
